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Description 

TECHNICAL FIELD 

The present invention relates to a blood col- 
lecting tube as defined by the features of the 
preamble of claim 1 used for blood collection or 
the like. 

BACKGROUND ART 

A blood collecting tube of the type shown in 
Fig. 7 has heretofore been used for blood collec- 
tion which is typically performed in clinical or bio- 
chemical testing. Fig. 7 is a cross-sectional view of 
a conventional type of blood collecting tube before 
use while Fig. 8 is a cross-sectional view of the 
same blood collecting tube after use. In the general 
form of usage, the blood collecting tube is com- 
bined with a holder 12 provided with a needle 16 
having opposite sharp-pointed ends. 

As shown in Fig. 7, the blood collecting tube 
10 includes a tubular body 11 and a plug 14 fitted 
into the opening of the tubular body 11. In general, 
the tubular body 11 is formed of a material such as 
glass or a transparent resin, and the plug 14 is 
made of a rubber material such as vulcanized butyl 
rubber. The pressure inside the tubular body 11 is 
maintained in a reduced state. It is possible to stick 
a hollow needle into the plug 14 as described later 
and, in addition, it is necessary to maintain the 
liquid-tightness of the blood collecting tube 10 by 
stopping up the needle hole which nay remain after 
the hollow needle has been extracted therefrom. In 
this respect, it has hitherto been considered suit- 
able to use the plug 14 made of a sealing material 
such as rubber. 

On the other hand, a blood collecting holder 12 
has a cylindrical holder body 15 which is open at 
its lower end, and a hollow needle 16 is attached to 
the upper end portion of the holder body 15. At- 
tachment of the needle 16 is performed by screw- 
ing a hub 17 of the needle 16 onto a threaded 
portion 1 8 which is formed on the upper end por- 
tion of the holder body 15. The forward end 16A of 
the needle 16 is provided with a sharp-pointed end 
which is so formed as to pierce the skin while the 
rearward end 16B of the needle 16 is provided with 
a sharp-pointed end capable of piercing the plug 
14 attched to the tubular body 11. In addition, the 
rearward end 16B is enclosed in a sheath-like 
resilient body; for example, a rubber tip 19. 

In a case where blood is to be collected using 
the blood collecting tube 10 and the blood collect- 
ing holder 12 each having the aforesaid construc- 
tion, the forward end 16A of the needle 16 secured 
to the holder 12 is first stuck into a blood vessel. 
The blood collecting tube 10 is then inserted into 



the holder body 15. As shwon in Fig. 8, at this 
time, the needle 16 is stuck through the rubber tip 
19 and then into the plug 14 fitted into the blood 
collecting tube 10, and thus the hollow needle 16 is 

5 stuck at its rearward end 16B into the interior of the 
tubular body 11 having a reduced level of internal 
pressure. In this state, the rubber tip 19 is col- 
lapsed in a bellows-shaped form in the space be- 
tween the plug 14 and the holder body 15. In 

io consequence, it becomes possible to introduce 
blood through the forward end 16A of the hollow 
needle 16 toward the rearward end 16B thereof 
owing to the fact that the internal pressure of the 
blood collecting tube 10 is maintained in a reduced 

75 state. The thus-introduced blood is allowed to flow 
into the blood collecting tube 10 and this com- 
pletes the blood collection. 

When a predetermined amount of blood is col- 
lected in the interior of the blood collecting tube 

20 10, the blood collecting tube 10 is removed from 
the holder 12 in the direction indicated by an arrow 
B (refer to Fig.8). In this state, the shape of the 
rubber tip 19 is restored to its original form. If an 
additional quantity of blood is to be collected, a 

25 new tubular body 11 may be inserted into the 
holder body 15. After completion of the blood col- 
lection, the blood collecting holder 12 is removed 
from the skin. 

It is to be noted that the internal pressure of 

30 the blood collecting tube 10 is not necessarily be 
maintained in a reduced state. 

In order to take the thus-collected blood out of 
the blood collecting tube 10 having the aforesaid 
construction for the purpose of testing, it is neces- 

35 sary to perform an operation termed "unplugging" 
that is, the plug 14 (such as a rubber plug) needs 
to be extracted from the opening of the tubular 
body 11 utilizing a strong force. However, in a case 
where the plug 14 is formed of a resilient material 

40 such as rubber, the operation termed "unplugging" 
involves various problems; for example, shock 
which may be produced upon removal of the plug 
14 from the tubular body 11 might cause the blood 
clinging to the tubular body 14 to scatter in the air 

45 or to be transferred to the user's bands or the like. 
There is therefore a strong demand for a solution 
to this problem. Also, an attempt at extracting 
blood without removing the plug 14 from the tubu- 
lar body 11 is made in an automatic testing sys- 

50 tern. However, even if a needle is to be directly 
stuck through the plug 14 without removing it from 
the tubular body 11, the needle is bent due to the 
large thickness of the rubber plug 14, and this 
phenomenon makes it difficult to realize such an 

55 attempt. 

In addition, when the aforesaid blood collecting 
tube 10 in which the internal pressure is reduced is 
to be produced in a factory, the pressure within the 
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tubular body 11 is commonly preset at a suitably 
reduced level in accordance with the amount of 
blood to be collected. The thus-produced blood 
collecting tube 10 is commonly stored near the 
user in a hospital or a doctors office until it is 
used. Although the blood collecting tube 10 is 
stored for a different period by each user, the tube 
10 may be stored for as long as 2 - 3 years. While 
the blood collecting tube 10 is being stored over 
such an extended period of time, the air may enter 
the tube 10 through the portion occupied by the 
plug 1 4. In this case, the degree of reduction in the 
pressure in the blood collecting tube 10 cannot be 
correctly maintained, and thus, even if such a tube 
10 is used in blood collection, it is difficult to 
collect a predetermined amount of blood. For this 
reason, in order to assure the air-tightness of the 
blood collecting tube 10 during storage thereof, 
various methods have heretofore been considered; 
for example, the thickness of the plug 14 is in- 
creased.or the composition of rubber material is 
considered. However, if the thickness of the plug 
14 is increased, it becomes difficult to stick the 
needle 16 thereinto, and this may force the oper- 
ator to do an awkward operation. 

Also, the external appearance of the blood col- 
lecting tube 10 having the aforesaid plug 14 for the 
tubular body 11 does not change when putting 
back the plug 14 in its place after removing it once, 
and thus, there is a chance using the blood collect- 
ing tube 10 whose degree of reduction of the 
pressure is not correctly maintained for collecting 
the blood. 

A blood collecting tube to be used with a blood 
collecting apparatus is known from EP-A-0059297. 
This blood collecting tube comprises the features 
of the preamble of claim 1 . The sealing element of 
this tube covers the whole surface of a gas barrier 
member covering the opening of a tubular body. 
No mention is made in connection with this prior 
collecting tube to make the sealing element smaller 
or bigger than the gas barrier member and no 
mention is made of particular advantages of such 
structural feature. 

AT-B-380392 discloses a closure device for air 
evacuated tubular containers. Although similar ma- 
terials for gas barrier member and sealing element 
like in the invention are utilized, the sealing mem- 
ber of this reference is provided in the form and 
function of a cap which can be plugged into the 
opening of a tube. In order to provide sufficient 
sealing properties the plug must be made from 
rubber of considerable thickness, making the clo- 
sure device unsuitable for automated processing in 
serum samplers. 

It is an object of the present invention to pro- 
vide a blood collecting tube which is easy to han- 
dle without involving the need for a so called "un- 



plugging" operation. According to another aspect, a 
blood collecting tube is to be provided which is 
particularly suitable for processing in automatic se- 
rum samplers without the need of pulling off of the 

s sealing element before the extraction of blood. Still 
further, there is the object to be solved to provide a 
blood collecting tube from which blood can be 
extracted fast and easily by means of the auto- 
matic serum sampler, and even further there is the 

w object to be solved to provide a blood collecting 
tube which can be safely handled between blood 
collection and further processing without posing the 
problem of self- or accidental peeling off of the 
sealing element. 

75 It is another object of the present invention to 
provide a blood collecting tube which is capable of 
maintaining its air-tightness during the period from 
production to use and which can be pierced with a 
hollow needle, as well as being capable of main- 

20 taining liquid-tightness even after extraction of the 
hollow needle. 

In accordance with the present invention, in a 
blood collecting tube comprising a tubular body 
which is opened at one end and closed at the other 

25 end and a sealing member which can be pierced 
by a hollow needle and is bonded to the peripheral 
edge of the opening of the tubular body to seal the 
opening in which the internal pressure of the blood 
collecting tube is reduced, the aforesaid sealing 

30 member includes: a gas barrier member having 
high air-tightness for substantially maintaining the 
degree of reduction in the internal pressure of the 
blood collecting tube during a period from produc- 
tion to blood collection and covering the overall 

35 area of said opening of the tubular body and bon- 
ded with such a bonding force permitting peeling 
off as required; and a sealing element capable of 
stopping up the needle hole which might remain 
after extraction of the hollow needle which has 

40 been stuck into the sealing member for blood col- 
lection, characterized in that said sealing element 
is having a smaller diameter than the opening 
being covered by the gas barrier member and is 
fitted onto the center of the gas barrier member 

45 and that the internal pressure is reduced in accor- 
dance with the amount of blood to be collected. 

Thus, a feature of the invention is that the 
material for and the thickness of the sealing mem- 
ber are selected so as to allow the sealing to be 

so pierced by the hollow needle. 

Another feature of the invention is that the 
sealing member is bonded to the tubular body 
utilizing an adhesive force which allows the sealing 
member to be peeled from the tubular body if 

55 required. 

Another feature of the invention is that the gas 
barrier member is bonded to the peripheral edge of 
the opening so that the opening may be com- 
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pletely covered. 

Another feature of the invention is that the 
sealing element is deposited over one surface of 
the gas barrier member. 

Another feature of the invention is that the gas 
barrier is made from aluminum foil film or film 
coated with vaporized aluminum. 

Another feature of the invention is that the 
sealing element is made of vulcanized rubber. 

The other feature of the invention is that the 
sealing member is integral with a peeling assisting 
piece which facilitates the peeling of the sealing 
member from the opening of the tubular body. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a diagrammatic, cross-sectional view of 
a known example of a blood collecting tube and 
showing the state of the same before use; 
Fig. 2 is a diagrammatic, cross-sectional view of 
the known example but showing the state of the 
same after use; 

Fig. 3 is a diagrammatic, perspective view of the 

manner in which blood is collected from an arm 

of the human body by means of the blood 

collecting tube of the present invention; 

Fig. 4 is a diagrammatic, cross-sectional view of 

a preferred embodiment of a blood collecting 

tube of the present invention and showing the 

state of the same before use; 

Fig. 5 is a diagrammatic, cross-sectional view of 

one modificaton of the embodiment shown in 

Fig. 4; 

Fig. 6 is a diagrammatic, cross-sectional view of 
another preferred embodiment of a blood col- 
lecting tube of the present invention and show- 
ing the state of the same before use; 
Fig. 7 is a diagrammatic, cross-sectional view of 
a conventional type of blood collecting and 
showing the state of the same before use; and 
Fig. 8 is a diagrammatic, cross-sectional view of 
the conventional type of blood collecting tube 
and showing the sate of the same after use. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

As shown in Fig. 1, a previously known blood 
collecting tube 20 includes: a tubular body 21 that 
is opened at one end and closed at the other end; 
and a sealing member 24 which allows a hollow 
needle to be stuck therethrough and which is bon- 
ded to the peripheral edge of the opening of the 
tubular body 21 to seal this opening. The internal 
pressure of the blood collecting tube 20 is main- 
tained in a reduced state. The tubular body 21 is 
suitable made of a material which has a high gas- 
barrier capability, and, from this viewpoint, it is 



preferable to employ glass, polyvinyl chloride or a 
polyethylene terephthalate acylic nitrile resin. The 
tubular body 21 may be formed by a given method 
such as blow molding, deep drawing molding or 

s vacuum molding. Incidentally, if the tubular body 
21 is formed of a material which has a low gas- 
barrier capability, the external or internal wall of the 
tubular body 21 is preferable covered with a gas- 
barrier film of polyvinyl alcohol or polyethylene 

10 vinyl alcohol copolymer or the like. If the tubular 
body 21 is formed of polyvinyl chloride, it is prefer- 
able to cover the internal wall of the tubular body 
21 with an anti-elution film in order to prevent a 
stabilizer contained in vinyl chloride from dissolving 

is in collected blood. 

In addition, an anti-coagulation agent such as 
heparin powder, EDTA-2K or the like is included in 
the internal wall of the closed end portion of the 
tubular body 21 . When blood is allowed to flow into 

20 the interior of the tubular body 21 , the anti-coagula- 
tion agent is capable of dissolving in the blood. It is 
to be noted that a serum separating agent or a 
coagulation accelerating agent may be incorpo- 
rated in the internal wall of the closed end portion 

25 of the tubular body 21 . 

A film-like sealing member 24 attached to the 
peripheral edge of the upper opening of the tubular 
body 21 has a highly air-tight gas-barrier member 
25 at a lower side thereof and a sealing element 26 

30 over an upper surface thereof, the sealing member 
24 being combined with the gas-barrier member 25 
in layers in such a manner as to be deposited on 
each other with the sealing element 26 interposed 
therebetween. In addition, an adhesive film 27 is 

35 deposited on a lower side of the gas-barrier mem- 
ber 25. Specifically, the sealing member 24 is 
attached to the peripheral edge of the upper open- 
ing of the tubular body 21 by bonding the adhesive 
film 27 to the peripheral edge of such an opening. 

40 Incidentally, the gas-barrier member and the seal- 
ing element may be positioned upside down. The 
adhesive film is not necessarily needed, and it is 
also possible to coat an adhesive on the peripheral 
edge of the upper opening of the tubular body 21 

45 so as to bond the gas barrier to this opening. Also, 
the sealing member 24 and the tubular body 21 
may respectively be made of materials having mu- 
tual solubility, and it is thus possible to attach the 
sealing member 24 to the peripheral edge of the 

50 upper opening of the tubular body 21 by mutually 
bonding the components 24 and 21 by fusion with- 
out using any adhesive. In addition, in order to 
provide the bonding with a so-called easy peeling 
property, it is also possible to select a bonding 

55 strength which allows the sealing member 24 to be 
peeled from the upper opening portion such as to 
enable unplugging thereafter. 



4 



7 



EP 0 352 322 B1 



8 



The gas-barrier member 25 is preferably made 
of a material having high air-tightness so that the 
degree of reduction in the internal pressure of the 
tubular body 21 may be substantially maintained 
until the blood collecting tube 20 is used, that is, a 
needle which will be described later is stuck into 
the film-like sealing member 24 for the purpose of 
blood collection. From this viewpoint, the gas-bar- 
rier member 25 is made of metal film such as 
aluminum foil or resin film made of ethylene-vinyl 
alcohol copolymer, polyvinylidene chloride or the 
like. It is preferable to use film of aluminum foil or 
film coated with vaporized aluminum both of which 
have a good gas-barrier capability. The thickness 
of the gas-barrier member through which the nee- 
dle is stuck is 5 to 300 um, preferably 20 to 100 
um, and this thickness is not necessarily uniform. It 
is preferred that the sealing element 26 be made of 
a material capable of maintaining the liquid-tight- 
ness of the blood collecting tube 20 by stopping up 
the needle hole which nay remain after the blood 
collecting tube 20 has been used, that is, after a 
needle which will be described later has been 
stuck into and extracted from the film-like sealing 
member 24. From this viewpoint, the sealing ele- 
ment 26 is made of rubber material selected from 
the group consisting of natural rubber, isoprene 
rubber, styrenebutadiene rubber, silicone rubber 
and thermoplastic elastomer. Preferably, vulcanized 
rubber is selected because of its good sealing 
characteristic. The thickness of the sealing element 
through which the needle is stuck is 0.1 to 7 mm, 
preferably 0.5 to 2 mm. 

On the other hand, a blood collecting holder 22 
has a cylindrical holder body 29 which is opened at 
its lower end, and a hollow needle 30 is attached to 
the upper end portion of the holder body 29. At- 
tachment of the needle 30 is performed by screw- 
ing the hub 31 of the needle 30 onto a threaded 
portion 32 which is formed on the upper end por- 
tion of the holder body 29. A forward end 30A of 
the needle 30 is provided with a sharp-pointed end 
which is so formed as to pierce the skin while a 
rearward end 30B of the needle 30 is provided with 
a sharp-pointed end capable of piercing the film- 
like sealing member 24 attached to the blood col- 
lecting tube 20. In addition, the rearward end 30B 
is enclosed in a sheath-like resilient body; for ex- 
ample, a rubber tip 33. 

Incidentally, in regard to the just-described col- 
lecting tube, a concrete example of the construc- 
tion of the blood collecting tube 20 is given below; 
Tubular Body: 

a polyethylene terephthalate resin is subjected 
to injection molding to form a tubular body hav- 
ing a volume of 10 cc; 
Film-like Sealing Member: 



1) The sealing element is made from a seal- 
ing sheet made of vulcanized natural rubber; 

2) The gas-barrier member is made from a 
laminated film made up of aluminum foil film 

5 (10 um) and nylon film (12 um); and 

3) The adhesive film is made from polyethyl- 
ene terephthalate film (25 um). 

1), 2) and 3) are bonded in layers using an 
epoxy adhesive. 
to The body of the blood collecting tube is 
formed by heat-fusing the adhesive film of the film- 
like sealing member with the peripheral edge of the 
upper opening of the aforesaid tubular body under 
a predetermined reduced pressure. 

75 

OPERATION OF THE EXAMPLE 

In a case where blood is to be collected using 
the blood collecting tube 20 having the aforesaid 

20 construction, the forward end 30A of the needle 30 
secured to the blood collecting holder 22 is first 
stuck into the skin of an arm, as shwon, for exam- 
ple, in Fig. 3. The blood collecting tube 20 is then 
inserted into the holder body 29 in the direction 

25 indicated by an arrow C. As shown in Fig. 2, at this 
time, the needle 30 is stuck through the rubber tip 
33 and then into the film-like sealing member 24 
fitted into the blood collecting tube 20, and thus the 
hollow needle 30 is stuck at its rearward end 30B 

30 into the interior of the tubular body 21 having a 
reduced internal pressure. In this state, the rubber 
tip 33 is collapsed in a bellows-shaped form in the 
space between the film-like sealing member 24 
and the holder body 29. In consequence, it be- 

35 comes possible to introduce blood through the 
forward end 30A of the hollow needle 30 toward 
the rearward end 30B thereof owing to the fact that 
the internal pressure of the tubular body 21 is 
maintained in a reduced state. The thus-introduced 

40 blood is allowed to flow into the tubular body 21 
and this completes the blood collection. 

When a predetermined amount of blood is col- 
lected in the interior of the tubular body 21 the 
blood collecting tube 20 is removed from the blood 

45 collecting holder 22 in the direction indicated by an 
arrow D. In this state, the shape of the rubber tip 
33 is restored to its original form owing to the 
resiliency of the rubber. If an additional quantity of 
blood is to be collected, a new tubular body 21 

so may be inserted into the holder body 29. After 
completion of the blood collection, the blood col- 
lecting holder 22 is removed from the arm 34. 

Since the gas barrier member 25 is present in 
the film-like sealing member 24, the blood collect- 

55 ing tube 20 having the aforesaid construction is 
capable of maintaining its air-tightness during a 
period from production to use. Also, the presence 
of the sealing element 26 positively enables the 
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sealing member 24 to assure the liquid-tightness 
after the needle 30 has been stuck into and re- 
moved from the sealing member 24. In addition, 
the presence of the gas barrier 25 eliminates the 
need to increase the thickness of the sealing ele- 
ment 26 which was previously required to maintain 
the reduced state of internal pressure, and thus the 
needle is readily stuck into the film-like sealing 
member 24. Also, since the thickness of the seal- 
ing element 26 can be decreased, it is possible to 
stick the needle of an automatic serum sampler 
directly through the sealing member 24. Therefore, 
after blood collection followed by centrifugation, the 
blood collecting tube 20 can be set directly in the 
automatic serum sampler without the need to peel 
the sealing member 24 from the opening portion of 
the tubular body 21, thereby enabling serum sam- 
pling. 

Also, since the sealing member 24 is bonded 
on the opening portion of the tubular body 21, 
thereby the aforesaid blood collecting tube 20 is 
easily distinguishable from a one whose degree of 
reduction of the pressure is deteriorated after open- 
ing the sealing member once. 

In the aforesaid example, since the sealing 
element 26 is deposited over the upper surface of 
the gas barrier member 25, it is possible to prevent 
the film-like gas barrier member 25 from being 
broken by the force which is applied to the mem- 
ber 25 when the needle 30 is stuck into the sealing 
member 24. 

In addition, in the aforesaid example, since the 
gas barrier member 25 is intimately bonded to the 
peripheral edge of the opening of the tubular mem- 
ber 21 via the adhesive film 27, the pressure within 
the tube is maintained in a reduced state after 
blood has been collected, and thus it is possible to 
completely prevent the contamination of the col- 
lected blood. 

It is to be noted that there is a likelihood that 
the aforesaid example may involve the phenom- 
enon called "kick back" in which, during blood 
collection, the tubular body 21 is pushed out of the 
blood collecting holder 22 due to the resiliency of 
the rubber tip 33 incorporated in the holder 22. To 
obviate this problem, a projection may be formed 
on the periphery of the opening of the tubular body 
21 while a corresponding groove may be formed 
on the internal wall of the holder body 29 such that 
the projection and the groove may be engaged 
with each other during a blood collecting operation. 

PREFERRED EMBODIMENTS OF THE INVEN- 
TION 

Fig. 4 is a diagrammatic, cross-sectional view 
of a preferred embodiment of the blood collecting 
tube of the present invention but showing the state 



of such a tube before use. 

A blood collecting tube 40 has a tubular body 
41, and a sealing member 42 is attached to the 
peripheral edge of the upper opening of the tubular 

5 body 41. The tubular body 41 is formed by blow 
molding using an acrylic nitrile resin such as that 
known under the tradename Barex 210 (manufac- 
tured by Mitsui Toatsu Kabushiki Kaisha), and the 
inner wall of the tubular body 41 is coated with 

ro water-soluble silicone used for preventing the ad- 
hesion of blood clots such as that knwon under the 
tradename SF8421 (manufctured by Torei Silicone 
Kabushiki Kaisha) which is also used in the treat- 
ment of a conventional type of vulcanized rubber 

75 plug. Glass powder (5 mg) as a coagulation accel- 
erating medium is stuck to the internal wall of the 
closed end portion of the tubular body 41 . 

The sealing member 42 is intimately bonded to 
the peripheral edge of the opening of the tubular 

20 body 41 using adhesive film 43 having a thickness 
of 25 urn such as that known under the tradename 
Barex 210 Film (manufactured by Mitsui Toatsu 
Kabushiki Kaisha). The sealing member 42 in- 
cludes a gas barrier member 44 (12-um-thick poly- 

25 ethylene terephthalate film coated with vaporized 
aluminum) which is provided on the upper surface 
of the adhesive film 43, and a sealing element 45 
(1.2-mm-thick vulcanized natural rubber) which is 
attached to the gas barrier member 44. The gas 

30 barrier member 44 is in advance bonded to the 
adhesive film 43 using an epoxy adhesive and, in 
addition, the sealing element 45 is bonded to the 
upper surface of the gas barrier member 44 using 
rubber paste. In other words, the sealing element 

35 45 is not necessarily be deposited over the upper 
surface of the gas barrier member 44 in the same 
manner as that shown in the previous example. 
The sealing element 45 having a smaller diameter 
than that of the gas barrier member 44 may be 

40 disposed at the central portion of the gas barrier 44 
to be pierced by the needle 30. 

As shown in Fig. 5 as a modified form, the 
sealing element 45 may be attached to the central 
portion of the lower surface of the adhesive film 43. 

45 As in the case of the sealing member 42 

shown in Figs. 4 and 5, if the sealing element 45 
has a diameter smaller than that of the gas barrier 
member 44, for example, a diameter equivalent to 
half of the diameter of the opening of the tubular 

50 body 41, and is attached to the central portion of 
the gas barrier member 44, the needle of an auto- 
matic tester may be stuck through the ring-shaped 
portion of the gas barrier member 44 devoid of the 
sealing element 45 so as to draw blood therefrom. 

55 Resistance to sticking is smaller in this case than 
in the case where the needle of the automatic 
tester is stuck through the sealing element 45. In 
this case, since the needle is not passed through 
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the sealing element 45, it is possible to ventilate 
the tubular body 41 through the gap between the 
needle and the needle hole of the gas barrier 
member 44 in which the needle is inserted. Thus, if 
blood is drawn out of the blood collecting tube, the 
pressure within the blood collecting tube does not 
become negative, that is, it is possible to smoothly 
perform an blood drawing operation. 

Fig. 6 is a diagrammatic, cross-sectional view 
of another preferred embodiment of the blood col- 
lecting tube of the present invention and showing 
the state of such a tube before use. 

A blood collecting tube 50 has the tubular body 
41 which is constructed in the same manner as 
that of the aforesaid embodiment, and a sealing 
member 51 formed by deep drawing molding is 
fitted into the opening of the tubular body 41. The 
sealing member 51 includes the sealing element 
45 attached to the central portion of the upper 
surface of the gas barrier member 44 bonded to 
the adhesive film 43, and is formed by deep draw- 
ing molding so as to have an downwardly projec- 
ting portion which should be inserted into the 
openig of the tubular body 41. In addition, the 
surface of the adhesive film 43 which comes into 
contact with blood is preferably coated with water- 
soluble silicone used for preventing the adhesion of 
blood clots. This coating does not adversely affect 
the bonding strength of the film 43. 

If the sealing member is made up of a gas 
barrier member and a sealing element, the gas 
barrier member and the sealing element are not 
necessarily bonded to each other. 

The present invention further embraces another 
modified form of the sealing member which is 
bonded to the peripheral edge of the opening of 
the tubular body for sealing purposes but which 
does not necessarily have a gas barrier function for 
high air-tightness. The following is a description of 
such a modified form of the present invention. 

Blood serum for biochemical testing has here- 
tofore been prepared by collecting blood using a 
vacuum blood collecting tube, subjecting the blood 
to centrifugation after coagulation, removing a plug 
from a tubular body, sampling blood serum using a 
pippet and transferring the serum to a sampling 
container or by collecting serum into the sampling 
container by means of an automatic serum sam- 
pler. In order to prevent the evaporation of water, a 
simple cap made of plastics may be fitted onto the 
container or sealing film may be wrapped around 
the same. During the aforesaid operation, the con- 
tainer may remain open, and this is disadvanta- 
geous in terms of the prevention of contamination 
with respect to the serum. To solve this problem, it 
is possible to employ the previously described 
blood collecting tube of the invention. In this case, 
the blood collecting tube does not necessarily need 



the gas barrier function such as that of the afore- 
said embodiment, and thus can be employed with- 
out the need to maintain the internal pressure 
thereof in a reduced state. More specifically, in 

5 acordance with this modified form, the blood col- 
lecting tube is used as the aforesaid sampling 
container of an automatic serum sampler. More 
specifically, after blood has been collected into a 
vacuum blood collecting tube which is separately 

w prepared, the blood is sampled from such a vacu- 
um blood collecting tube by means of the auto- 
matic serum sampler. The thus-sampled blood is 
introduced into the sampling container via a needle 
which is stuck into its film-like sealing member. In 

75 this case, a pneumatic needle may preferable be 
stuck thro.ugh the film-like sealing member in order 
to prevent an increase in the pressure within the 
container. The container includes a container body 
and a film-like sealing member, and is constructed 

20 in substantially the same manner as shown in Fig. 
1. The construction of this modified form differs 
from that depicted in Fig. 1 merely in that another 
substance having no gas barrier property can be 
used instead of the gas barrier member shown in 

25 Fig. 1. The container body may be made of glass 
or plastics. The plastics may be selected from the 
group consisting of polypropylene, polyethylene, 
polystyrene, polymethyl methacrylate, polyvinyl 
chloride, polyethylene terephthalate, AS resins; 

30 ABS resins, polycarbonate and ethylene vinyl ace- 
tate copolymers. The film-like sealing member re- 
quires a "reseating" property in which, after an 
injecting needle has been extracted therefrom, 
evenjf the container is placed upside down, the 

35 liquid content is not allowed to flow through the 
pore of the sealing member which is formed by the 
needle. This is achieved, for example, by thermo- 
plastic elastomer laminated on polyester film. The 
average thickness of the film-like sealing member 

40 is preferably equal to or less than 1 mm. A sealant 
is coated over the surface of the film-like sealing 
member which is bonded to the container body, 
and this provide sealing for the body. Of course, 
this sealing is also enabled by using the same 

45 material as that of the body. The following is a 
description of one example of this modified form. 

Example of Modified Form 

so A container body was formed of polystyrene 

(sold under the tradename Estylene G-12; manu- 
factured by Nippon Steel Chemical Kabushiki 
Kaisha). A film-like sealing member included a beat 
sealant (sold under the tradename Latiseal A7734A, 

55 manufactured by Cemedyne Kabushiki Kaisha) 
which was coated over 12-um-thick polyester film 
and, in addition, SEBS-based thermoplastic 
elastomer (under the tradename Rabalon SJ5400, 
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manufactured by Mitsubishi Petrochemical Co., 
Ltd.) which was laminated to form a 5-mm-thick 
layer on the latter. A 21 -G pneumatic needle was 
stuck into the film-like sealing member and thus 
serum was extracted from the container body via 
the 21 -G needle. After the needle had been drawn 
out of the container, even if the container was 
placed upside down, the liquid content was not 
allowed to flow out of the container. With this 
modified form, a blood sample can be transferred 
from one to another container with the container 
maintained in a hermetically sealed state, and this 
reduce the risk of blood being contaminated. In 
particular, this modified form is effectively used 
with an automatic serum sampler. Also, when blood 
is to be collected via a needle for testing purposes, 
this modified form of blood collecting tube requires 
no unplugging operation for extracting a plug from 
the opening of the tubular body, and it is thus easy 
to handle the modified form. 

Since the sealing member is incorporated, the 
interior of the blood collecting tube is prevented 
from being contaminated by volatile matter as in 
the case of a rubber plug, thereby maintaining the 
interior in a clean state. 

In the aforedescribed embodiments, the sealing 
member is bonded to the peripheral edge of the 
opening of the tubular body via an adhesive layer. 
However, in some of the embodiments, the sealing 
member may be bonded directly to the peripheral 
edge of the opening (for example, the sealing 
member and the tubular body may be formed of 
the same material to be bonded to each other by 
ultrasonic fusion). 

Also, while the blood collecting tube of the 
invention is being used, the sealing member may 
be peeled from the tubular body as required when 
blood is to be sampled for testing purposes. Since 
this pealing does not involve the shock that might 
be experienced with a rubber plug, the blood clin- 
ging to the plug is not scattered. In addition, the 
blood collecting tube of the invention may be in- 
tegral with a pealing assisting piece in order to 
facilitate the aforesaid peeling of the sealing mem- 
ber. 

INDUSTRIAL APPLICABILITY 

As described above, the blood collecting tube 
of the present invention comprises a tubular body 
that is opened at one end and is closed at the 
other end and a sealing member which can be 
pierced by a hollow needle and is bonded to the 
peripheral edge of the opening of the tubular body 
to seal this opening in which the internal pressure 
of the tubular body is reduced, and the aforesaid 
sealing member is made up of: a gas barrier mem- 
ber having high air-tightness for substantially main- 



taining the degree of reduction in the internal pres- 
sure of the blood collecting tube during a period up 
to blood collection and covering the overall area of 
said opening of the tubular body and bonded with 

5 such a bonding force permitting peeling off as 
required; and a sealing element capable of stop- 
ping up the needle hole which might remain after 
extraction of the hollow needle which has been 
stuck into the sealing member for blood collection, 

10 and is characterized in that said sealing element is 
having a smaller diameter than the opening being 
covered by the gas barrier member and is fitted 
onto the center of the gas barrier member, and that 
the internal pressure is reduced in accordance with 

75 the amount of blood to be collected. Accordingly, if 
blood is to be collected by means of a needle for 
testing purposes, an unplugging operation for ex- 
tracting the plug from the opening of the tubular 
body is not required, thus facilitating the handling 

20 of the blood collecting tube. Also, since the airtight- 
ness of the tubular body is maintained during a 
period from production to use, a hollow needle can 
be easily stuck through the sealing member, and it 
is possible to positively assure the liquid-tightness 

25 after the hollow needle has been extracted from the 
sealing member. 

In accordance with the present invention, since 
the material for and the thickness of the sealing 
member are selected so that the sealing member 

30 may allow a hollow needle to be stuck thereth- 
rough, the aforesaid operation for sticking the hol- 
low needle can be positively and easily performed 
without involving the risk of the sealing member 
being broken by the hollow needle stuck through 

35 the sealing member. 

In accordance with the present invention, since 
the sealing member is bonded utilizing an adhesive 
force which allows the member to be peeled if 
required, while blood is being collected for testing 

40 purposes, it is possible to prevent the scattering of 
blood whick might be experienced with a rubber 
plug. 

In accordance with the present invention, since 
the gas barrier is bonded to the peripheral edge of 

45 the opening of the tubular member so as to com- 
pletely cover this opening, the degree of reduction 
in the internal pressure of the blood collecting tube 
can be positively maintained at a sufficient level. 
In accordance with the present invention, since 

so the sealing element has a diameter smaller than 
that of the gas barrier member and is attached to 
the center portion of the gas barrier member, the 
needle of an automatic tester may be stuck through 
the portion of the gas barrier member that is de- 

55 void of the sealing element, thereby facilitating 
blood collecting operation. 

In accordance with the present invention, since 
the sealing element is deposited over the surface 
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of the gas barrier member, it is possible to prevent 
the gas barrier member from being broken by the 
force applied to the gas barrier member when a 
hollow needle is stuck thereinto. 

In accordance with the present invention, since 
the aforesaid gas barrier is made from aluminum 
foil film or film coated with vaporized aluminum, the 
airtightness of the blood collecting tube can be 
positively assured at a sufficient level during a 
period from production to use. 

In accordance with the present invention, since 
the sealing member is made of vulcanized rubber, 
the liquid-tightness can be positively assured at a 
sufficient level after the hollow needle has been 
extracted from the sealing member. 

In addition, in accordance with the present in- 
vention, since the sealing member is integral with a 
peeling assisting piece for facilitating the peeling of 
the sealing member from the opening of the tubular 
member, it is possible to facilitate the operation for 
peeling the seeling member which may be per- 
formed if required. 

Claims 

1. A blood collecting tube (40) comprising 

a tubular body (41) which is opened at one 
end and closed at the other end, 
a sealing member (42) which can be pierced 
by a holtow needle (30) and is bonded to the 
peripheral edge of the opening of said tubular 
body (41) to seal said opening in which the 
internal pressure of said blood collecting tube 
(40) is reduced, said sealing member (42) in- 
cluding: a gas barrier member (44) having high 
air-tightness for substantially maintaining the 
degree of reduction in the internal pressure of 
said blood collecting tube (40) during a period 
from production to blood collection and cover- 
ing the overall area of said opening of said 
tubular body (41) and bonded with such a 
bonding force permitting peeling off as re- 
quired, and a sealing element (45) capable of 
stopping up the needle hole which might re- 
main after extraction of said hollow needle (30) 
which has been stuck into said sealing mem- 
ber (42) for blood collection, characterized in 
that 

said sealing element (45) is having a smaller 
diameter than said opening being covered by 
said gas barrier member (44) and is fitted onto 
the center of said gas barrier member (44), 
and 

that the internal pressure is reduced in accor- 
dance with the amount of blood to be col- 
lected. 



2. A blood collecting tube according to Claim 1, 
wherein the material for and the thickness of 
said sealing member (42) are selected so as to 
allow said sealing to be pierced by said hollow 

5 needle (30). 

3. A blood collecting tube according to Claim 1, 
wherein said gas barrier member (44) is bon- 
ded to the peripheral edge of said opening so 

to that said opening may be completely covered. 

4. A blood collecting tube according to Claim 1, 
wherein said sealing element (45) is deposited 
over one surface of said gas barrier member 

15 (44). 

5. A blood collecting tube according to Claim 1, 
wherein said gas barrier is made from alumin- 
ium film or film coated with vaporized alumin- 

20 ium. 

6. A blood collecting tube according to Claim 1, 
wherein said sealing element (45) is made of 
vulcanized rubber. 

25 

7. A blood collecting tube according to Claim 1, 
wherein said sealing member (42) is integral 
with a peeling assisting piece which facilitates 
the peeling of said sealing member (42) from 

30 said opening of said tubular body (41). 

Patentanspruche 

1. Blutsammelrohrchen (40), umfassend: 

35 einen rohrformigen Korper (41), der am 

einen Ende often und am anderen Ende ge- 
schlossen ist, (und) 

ein Verschlufielement (42), das mittels ei- 
ner Hohlnadel (30) durchstechbar und mit dem 

40 Umfangsrand der Offnung des rohrformigen 

Korpers (41) (klebend) verbunden ist, urn die 
Offnung dichtend zu verschlieBen, wobei der 
Innendruck des Blutsammelrohrchens (40) re- 
duziert ist und wobei das Verschlufielement 

45 (42) seinerseits umfaflt: ein Gassperrenelement 

(44) mit hoher Luftdichtigkeit, um den Reduk- 
tionsgrad im Innendruck des Blutsammelrohr- 
chens (40) wahrend einer Zeitspanne von der 
Herstellung bis zur Blutabnahme im wesentli- 

50 chen aufrechtzuerhalten, wobei das Gassper- 

renelement die Gesamtoberflache der Offnung 
des rohrformigen Korpers (41) verdeckt und 
(mit diesem) mit einer solchen Bindungskraft, 
die bei Bedarf ein Abziehen erlaubt, (klebend) 

55 verbunden ist, und ein Dichtungs- oder Ver- 

schluGelement (45), welches das Nadelloch zu 
verschlieBen vermag, das nach dem Heraus- 
ziehen der zur Blutabnahme in das VerschluB- 
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element (42) eingestochenen Hohlnadel (30) 
moglicherweise verbleibt, dadurch gekenn- 
zeichnet, da8 

das Dichtungs- Oder VerschluBelement 
(45) einen kleineren Durchmesser als die 
durch das Gassperrenelement (44) verdeckte 
Offnung aufweist und im Zentrum des Gas- 
sperrenelements (44) angebracht ist, und daB 
der Innendruck entsprechend der abzuneh- 
menden Blutmenge reduziert ist. 

2. Blutsammelrohrchen nach Anspruch 1, wobei 
der Werkstoff und die Dicke des VerschluBele- 
ments (42) so gewahlt sind, daB der VerschluB 
mittels der Hohlnadel (30) durchstechbar ist. 

3. Blutsammelrohrchen nach Anspruch 1, wobei 
das Gassperrenelement (44) mit dem Um- 
fangsrand der Offnung so (klebend) verbunden 
ist, daB diese Offnung vollstandig verdeckt 
sein kann. 

4. Blutsammelrohrchen nach Anspruch 1, wobei 
das Dichtungs- oder VerschluBelement (45) auf 
eine Oberflache des Gassperrenelements (44) 
aufgetragen ist. 

5. Blutsammelrohrchen nach Anspruch 1, wobei 
das Gassperrenelement aus Aluminiumfolie 
oder einer mit aufgedampftem Aluminium be- 
schichteten Foiie hergestellt ist. 

6. Blutsammelrohrchen nach Anspruch 1, wobei 
das Dichtungs- oder VerschluBelement (45) 
aus vulkanisiertem Gummi besteht. 

7. Blutsammelrohrchen nach Anspruch 1, wobei 
das VerschluBelement (42) materialeinheitlich 
mit einem ein Abziehen begunstigenden Stuck, 
welches das Abziehen des VerschluBelements 
(42) von der Offnung des rohrformigen Kor- 
pers (41) erleichtert, geformt ist. 

Revendications 

1. Tube (40) de prelevement de sang, qui com- 
prend: 

un corps tubulaire (41) qui est ouvert en 
une extremite et ferme en I'autre extremite, 

un organe d'etancheite (42) qui peut etre 
perce par une aiguille creuse (30) et qui est 
fixe au bord peripherique de I'ouverture dudit 
corps tubulaire (41) pour rendre etanche ladite 
ouverture, sachant que la pression int^rieure 
du tube (40) de prelevement de sang est 
abaissee, ledit organe d'etancheite (42) com- 
prenant: 



- un organe (44) formant barriere aux gaz 
qui prdsente une forte £tanch6it6 & Pair 
pour maintenir sensiblement le degre 
d'abaissement de la pression interieure 

5 dudit tube (40) de prelevement de sang 

pendant le temps compris entre la pro- 
duction du tube et le prelevement du 
sang et qui recouvre toute la superficie 
de ladite ouverture dudit corps tubulaire 

ro (41) et est fixe avec une force de liaison 

permettant son detachement par pelage 
si necessaire, et 

- un element d'etancheite (45) capable de 
fermer le trou d'aiguille qui pourrait res- 

rs ter apres retrait de ladite aiguille creuse 

(30) qui a ete plantee dans ledit organe 
d'etancheite (42) pour le prelevement de 
sang, 

caracterise en ce que ledit element d'etan- 
20 ch6it6 (45) a un diamfctre plus petit que ladite 

ouverture recouverte par ledit organe (44) for- 
mant barriere aux gaz et est fix£ sur le centre 
dudit organe (44) formant barriere aux gaz, 
et en ce que la pression interieure est 
25 abaissee en fonction de la quantite de sang a 

recueillir. 

2. Tube de prelevement de sang selon la reven- 
dication 1, dans lequel le materiau et I'epais- 

30 seur dudit organe d'etancheite (42) sont choi- 

sis pour permettre que ledit organe d'etanchei- 
te soit perce par ladite aiguille creuse (30). 

3. Tube de prelevement de sang selon la reven- 
35 dication 1, dans lequel ledit organe (44) for- 
mant barriere aux gaz est fixe au bord periphe- 
rique de ladite ouverture si bien que ladite 
ouverture peut etre completement recouverte. 

40 4. Tube de prelevement de sang selon la reven- 
dication 1, dans lequel ledit element d'etan- 
cheite (45) est depose sur une surface dudit 
organe (44) formant barriere aux gaz. 

45 5. Tube de prelevement de sang selon la reven- 
dication 1, dans lequel ledit organe formant 
barriere aux gaz est fait d'un film d'aluminium 
ou d'un film recouvert d'aluminium pulverise. 

so 6. Tube de prelevement de sang selon la reven- 
dication 1, dans lequel ledit element d'etan- 
cheite (45) est fait de caoutchouc vulcanise. 

7. Tube de prelevement de sang selon la reven- 
55 dication 1, dans lequel ledit organe d'etanchei- 

te (42) fait corps avec une piece aidant au 
detachement qui facilite le detachement par 
pelage dudit organe d'etancheite (42) de ladite 
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ouverture dudit corps tubulaire (41). 
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